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Our school is walking and cycling 2021

1.2.-31.12.2021

The aim: to collect and analyze
data and promote active
mobility in schools.

Funded by Traficom
11 classes from 5 schools

Partners: LUT University, PALO
Adventures, FRSC, Making
Sense
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Implementation

Classes:

« Traffic safety, climate and
transport, health benefits of
active mobility

« Cydling skills test and bike repair
« Bike packing tour
« Mapping of traffic conditions

« (ycling potential and assessment
of current conditions = data for
further planning

7
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Cycling potential - data in mobility management

Cycling to school is very benecial:
for the child, for the city, and for the society.

Cities want more pupils to cycle to school.
Efficient and light analysis can be used to produce a wide

data that helps find the most efficient tasks to eliminate
problems that prevent cycling to become more popular.

Matti Pesu / Making Sense worked with Lahti in

Meidan koulu kavelee ja polkee-project.
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Measure!

The city wide school cycling situational picture in Lahti consists of:

Cydling potential for individual schools and for the city
Cycling routes to every school and rout conditions
Winter maintenance level of the main routes.

. Bicycle parking conditions, quality and capacity

> wnN =

Additionally, the awareness could be further enhanced with:
« Bike counts ie. school cycling traffic quantities

« Questionnairing the pupils and parents on why they do not cycle to
school

7
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The school cycling

potential distance zones

Total amount of pupils

Amount of pupils in

State of the traffic
environment

The school cycling

potential

/

"Koulumatkojen pituudet ja oppilasmaarit Liike nneymparists Pyorailypotentiaali
Oppilaita
| kaikkiaan <3 km <5 km
Schools i | 5 e | %
\ Ahtiala 730 623 85% 673 92% Esikaupunki, Haastava suun
Ali-Juhakkala 23 11 48% 14 61% Esikaupunki, Vilkas pieni
Ersta 21 159 75% 195 92% Esikaupunki, Rauhallinen suur
Harju 226 198 88% 213 94% Keskusta, Vilkas keskisuuri
Jalkaranta 291 272 93% 283 97% Esikaupunki, Haastava keskisuur
Karisto 417 402 96% 415 100% Esikaupunki, erittéin rauhallinen suun
Kasakkamaki 272 263 97% 265 97% Esikaupunki, Vilkas suuri
Kirkonkyla 218 164 75% 179 82% Esikaupunki, Vilkas keskisuuri
Kivimaa 759 580 76% 744 98% Keskusta, Haastava suun
Kukkanen 395 160 41% 268 68% Esikaupunki, Vilkas pieni
Kunnas (nyk. Alasenjérven kol 238 235 99% 236 99% Esikaupunki, Haastava suuri
Karpanen 514 467 91% 497 97% Esikaupunki, Haastava suuri
Lahden Ruotsinkielinen koulu 93 49 53% 61 66% Esikaupunki, Rauhallinen pieni
Lotila 434 307 71% 371 85% Keskusta, Haastava keskisuuri
Lahde 1017 850 84% 996 98% Esikaupunki, Vilkas suur
Lansiharju 545 470 86% 537 99% Esikaupunki, Haastava suur
Mukkula 771 639 83% 702 91% Esikaupunki, Vilkas suur
Moysa 379 375 99% 379 100% Keskusta, Haastava suur
Rakokivi 336 270 80% 320 95% Esikaupunki, Vilkas suur
= Renkomaki 357 338 95% 348 97% Esikaupunki, Vilkas suur
e % Salpausselka 565 261 46% 420 74% Keskusta, Haastava pieni
LI Tiiismaa 609 283 46% 435 T1% Keskusta, Haastava pieni
IT11 Villahde 210 172 82% 186 89% Esikaupunki, Vilkas keskisuur
Yhteensa 9874 7781 79% | 8995 | 91%
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School cycling routes
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Assessment of bike parking conditions in schools

Amount of pupils in the school and bike park capacity requirements Points given based on observations on site
Location:
Hyva
S = - . Rack: saavutettavu  Route: 2
Living Capacity Capacity Amount Amount Capacity - T Y Guidance F
Cyeing | prqung  J688_ requirem requirem ([UOC T ofbike  ofbike  Bike | Kaswn UK shelter i muaron vasuer Anasionst (SRR L SRS | Grade
SLIAry, poleltia of pupils LA nf I entln in rat?ks Sl IR dad [l LG el runko\'ukitt i 2, hieman arkille 1, e ei valaistusta il onta 1, el Eﬂn 1- 4-10
the school oD km current future foes racks personne type(s) | riittava 1, ’ava £ o katosta 0 !sivussa P selkes a 0 tarvetta 1, ei va!vc:ntéa 0 maks- ’15) (4-10)
Name of the away situation goal g (net) ] riittamaton -1 it " i 0 :
school: telinetta 0 kulkureitilta reittia 0
a=alakoulu, 1, kaul_(gna
y=ylakoulu, kulkureitilta 0
e=erityiskoulu
¥ Suuren pyorailynpotentiaalin Maastono
Ahtiala (a, y) yhtenaiskoulu jolle myas suuri 730 673 135 303 262 262 ei havaittu  stetty 1 1 0 1 1 1 1 0 6 i
ovéraillaan palion. Pvdraparkin eturenaast
Ei pyéraparkkia. Vahainen Ei
Ali-Juhakkala (e) oppilasmaara. Erityiskoulun pieni 23 14 6 9 0 0 0 pydratelin 1 0 0 0 0 0 0 0 -1 4
koulumatkapyaraily ei ehka eita
Suuren pyorailypotentiaalin koulu Perinteine
Ersta (a) Eturengastelinest luontevasti suuri n 195 88 127 195 975 75 n 1 1 0 2 1 1 1 1 8 8
koulun seinustalla hyvin eturengast
Rakokivi
Perinteine
: n
Nastopoli 146 73 18 S 1 1 0 1 1 1 1 0 4 6
eline
Suuren pyorailypotentiaalin koulu Tilava
Loisto (a) jolla uusi ja erittdin laadukas suuri 336 320 64 144 128 256 si havaittu  runkolukitt 2 3 2 1 1 1 1 0 11 9
pyorapysakointi uuden ava kaari
kavdurakannokean umnirils
" Suuren pyorailypotentiaalin koulu Perinteine
Renkoméki (a) jolla riittava pyarapysakointi. Ei suuri 357 348 70 157 300 150 &i havaittu 1 1 ] o 1 1 1 1 8 8
runkolukitsemismahdollisuutta. eturengast
" Laadukas pydraparkki, paljion L. . B Runkolukit
Salpausselka (y) runkolukitusta ja runsaasti pieni 565 420 189 273 336 336 ei havaittu 2 2 3 ] 2 1 1 1 1 11 9
Lanaritanttia Oen talinaicts an Entiullinan
Tiirismaa (a,y) |, /Aistotiojen ritavat pysraparkit pieni 609 435 196 283 28 194 eihavaiiy Clurengast 1 3 0 2 1 1 1 0 9 8
joista toinen alkeellinen ja toisessa eline,
2 Kapasiteetiltaan hyvin riittava " . . . Maastono
Villdhde (a) P pyorapafkk!: Ei keskisuuri 210 186 84 121 200 200 el havaitty o 2 1 0 2 1 1 1 0 8 8
o,
[=) j
N[N I_ /\ | | | I




Enhance!

The data makes wise prioritization possible.

1. Assign sufficient winter maintenance on the busiest routes

Build enough quality bike parking facilities starting from high cycling potential
schools

3. Take notice of school cycling streams in city planning

Wuuu e Z
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Closing remarks
What works?

v
v

v

7

Traffic safety -theme

Working at school, with pupils
and teachers

Virtual classes and field-trips
combined

Visible actions - i.e.

implementation of traffic safety
measures

Data: results that are easy to
communicate

What does not?

% Giving instructions to the
schools from above

% The responsibilities of traffic

safety related issues are not
clear

L AT



Anna Huttunen, Project Manager, City of Lahti
Matti Pesu, Making Sense Oy
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Smart Parking in Z%r
the City of Turku 4

The data driven future

Teemu Peltonen and Juha Pulmuranta
ECOMM, 31.5.2022
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Smart Parking




The challenge

* Limited on-street space, lots of old buildings with very limited™
property parking spaces

* High demand of parking space — residential and business

 Personal car -oriented attitudes

— On-street parking before parking houses

— Survey: 26% of responders rather spend 10 minutes or over searching for
parking space than walk more than two city blocks

 For whom is the city space? What is the driving force for the vitality of
the city center?



Mobile
parking

Parking
permits

Mobile
operators

Parking
meters

loT-
solutions

The Parking Hub




What is it all about? e per o

« Digital twin of parking

« Open public API, open-source system available
in GitHUB

* Real-time parking availability based on parking
payment information

« Data-driven mobility, parking and finance
planning

 End-user services

» Future development plans

— Combine parking control inspection data and
payments data — predictive ML model with GAN

— Bring data part of MaaS ecosystem

— Permits, loT API, dynamic pricing, logistics layer
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Co-innovation with
companies

BRIGHTHOUSE' 2 Wapice v MARSHALLA  etsiparkki.fi

EEEEEEEEEEEE by a dynniq
ys p company
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Reducing traffic emissions is a must for mu

to achieve its goal of carbon neutrality in
2029.

Over the summer and autumn 2021, several
car parking pilots were carried out around the

city.

The pilots aimed to discover new low-carbon
solutions that would have the potential to
work on market terms.



Parking
guidance
during events

Peer-to-peer
renting
of parking spaces

Roadside parking
space reservation

Parking

marketplace Parking benefit

for carpooling

Convenient Situational

roadside picture
parking of city centre

traffic

Guidance to
parking spaces



Convenient
roadside parking

Camera footage and machine vision were used to gather
parking availability data on about 40 parking spaces in the
Tuomionkirkontori square.

BrightPark mobile app used geofencing and informed
drivers of the number of available spaces.

The app was downloaded by 400 users who used it 900
times.

The development idea is to deliver the technology to other
actors in the sector (i.e. parking payment operators).

Car parking pilots

Tuomiokirkontori

Streetside

BRIGHTHOUSE'

INTELLIGENCE



Guidance to
parking spaces

People could see information on parking
spaces in the city centre at etsiparkki.fi
based on data from the parking HUB.

The service showed the location of street-
side parking space, the estimated utilisation
rate (based on parking hub) and directions to
available space.

Over 400 individual users who made 50
route inquiries.

The service is scaling up to the City of Oulu.

¢

Sp,:a %

Car parking pilots
i

Payment type: Toll parking
| Capacity estimate: 20
Datasource: ParkkiHub, maksetut pysékdinnit "
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Car parking pilots

Parking marketplace

The eParkly service showed the real-time
utilisation of the selected parking spaces based
on camera footage and machine vision.

Marketplace changes the price of parking
dynamically depending on demand and
maximizes parking revenue.

Driving instructions were also provided to the
selected parking space.

Pilot period was limited to city employees only, Photo: Juha Pulmuranta, City of Turku
but the goal is to make eParkly an international

export product. e(l)arldy’



Car parking pilots

Peer-to-peer renting i
of parking spaces

The pilot involved individuals, housing cooperatives |
and companies renting out their parking spaces in
the Shareway app getting 60 % of the rental price.

Also, people looking for a parking space could rent g S
the available private parking spaces for 1 €/h, or 10 == <~ - 4
€ /day ja 20 € /week. o,

Over 700 downloads mainly seeking for a parking

space (sharing economy requires more marketing).
Photo: Aili Autio, City of Turku
Steps were taken to extend the service to other SHARE

cities as well. WAY



Lessons learned



Lessons learned

Some companies maybe too technologically driven and forget the
business case.

Getting user feedback requires incentives and active communication.

The companies criticized the poor availability of open data and the
slowness of permit processes (need for a living lab).

Short videos in social media were a great way to get local residents
interested in the pilots.

The number of users fell short of the target (partly due to the pandemic).

Companies were satisfied with the cooperation with the city and reported
of growing their business and know-how.



Thank you!

turku.fi/en/parkingpilots
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« STARDUST project aims to create smart, energy-efficient
and citizen-oriented cities.
TAMPERE
,, 2 A

* Duration: 6,5 years (Oct 2017 to March 2024)
#§C> * EU funding: € 18 million (Horizon 2020)
@
q—’ /
e Fﬂiff
DERRY
I TAMPERE S % TaloTohtori - SKANSKA sinkolaitos VIT
LITOMERICE
= SLUJ-NAPOCA c In Tampere work package the aim is to
TRENTG * increase the energy efficiency of buildings,

» 3 lighthouse cities, 4 follower cities

PAHPL(INA;-\/[% \\Ek  integrate renewable energy sources into district heating

& « promote sustainable transport and
* involve residents and citizens.

~
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oto#\Visit Tampere / Laura Vanzo
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TAMPERE.

FINLAND

The need

* to make residents aware of how their own
choices can affect the city's carbon
emissions

* toincrease cycling, walking and use of public
transport

 for information on where and how people
move

* for mobility data to develop better services

9.6.2022 21
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The solution

* Not a new application, but part of the
existing city app “Tampere.Finland”

* Open-source implementation
* Automatic transport mode detection

Offers for low carbon mobility

* A separate analytics tool with data
visualizations:

9.6.2022 22


http://api.mocaf.kausal.tech/analytics

Air quality
ABOVE THE
MARK

Your shortcuts Edit choices

TAMPERE PASS PUBLIC PARTICIPATE AND
TRANSPORTATION INFLUENCE

erIK

‘e

PIRKANMAA EVENTS AND PIRKANMAA WASTE
LIBRARY CARD ATTRACTIONS STATIONS

FO 8,

< “
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VISIT TAMPERE YOUR MOBILITY
RECOMMENDS CARBON FOOTPRINT

OWN FAVORITES

No favorites

Latest notifications

% TAMPERE

%% . B0%m
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< MAY 2022

co2

0,1 kg
Your carbon

footprint in this
month

65,2% 101/1336
Most used travel type Your standing

How emission-free
my activities were |
during the last 7

Have a look at the data generated by
the CO2 calculator eac more

| k i 6-1
Cycling week events in Tampere 6-15
May
Location related issue fixed in the
. . Read more
new version of Tampere.Finland app

1024 2@ =

oo
0o

YOUR TRIPS

Pvm 26.04. at 17.40 - 17.52
Carbon footprint 12g

Impact on CO2 budget -0,0

Pvm 26.04. at 08.10 - 08.34
Carbon footprint 11g

Impact on CO2 budget -0,0!

Pvm 25.04. at 12.44 - 12.58
Carbon footprint 90g

Impact on CO2 budget -0,

Pvm 25.04. at 11.40 - 12.24
Carbon footprint 14g

Impact on CO2 budget -0,0

Pvm 25.04. at 10.14 - 11.07
Carbon footprint Og

Pvm 20.04. at 16.15 - 16.28
Carbon footprint 12g

Impact on CO2 budget -0,0°

calculator Your trips

5 1% 1 80%m

L A W=

Give feedback

2,4 km

®

2,5 km

o

1,8 km

¢eo

2,8 km

Mobility carbon footprint calculator in May 2022

10.26 & B = S 4 1l 80%

oo
0o

INSTRUCTIONS

What is a mobility carbon footprint
calculator?

In what geographical area does the
calculator operate?

What does "Your Standing" on the
calculator mean?

I want to reduce my mobility carbon
footprint - what should | do?

Why doesn't my trip appear on the
calculator?

How and for how long can | correct my trip
details?

What to do if my mode of transport is not

of

TAMPERE.

FINLAND

9.6.2022
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Liikkumisen hiilijalanjalkilaskurin analytiikkatyokalu (Tietoa palvelusta /

Metsikyld

Matkasuorite (km)l - Kartta - Kaikki pdivat A Tampereen tilastoalueet + /

._ _. Kavely ja pydraily - //

612021 52022

Haviala
ARY " / Onkiind
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Jussila

Pakinméki
Metsikulma
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Hiog,

Wa23-674 e g s R Kavely ja pyorai

218323
W 17.4-218
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19,8131
[]75-98
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[11.1-45

Osuus suoritteesta 24,1 % (170027 km) Leipi
Kavely ja pyoraily: 24,1 %
Joukkalikenne: 20 4 %

Tiihala

Ohtola

'® CARTO, ® OpenStreetMap contributors

' TAMPERE api.mocaf.kausal.tech/analytics 9.6.2022
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CO2 calculator data

Daily statistics on how
much users have
traveled and in what
mode, and how many
kilometers.

Trip-specific
information: date,
mode of transport,
length and time and
estimate of CO2
emissions from the trip.
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i0
11
12
13
14
15
16
17

date

2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01
2021-06-01

34T

df%3cS1b
EL L

2766425
BbSddbf?
34T

aT5dooRd
G4cadbTe
2766425
BbSddbf?
ar3d145kb
159304
df¥3cs1b
L2fbbS3e
2194531

E2fbb53s

mode_variant

FVEragE_ice

average_ice

length
4729

carbon_footprint
BT

00

mins

2021-08-02, "00001c48",10,33270, NA, 33270, 3,2021-07-29
2021-08-03, "00001c48",0,NA, NA, 33270, NA, 2021-087-29
2021-08-04, "00001c48",10,33270, NA, 33270,1,2021-07-29
2021-08-05, "00001c48",6,33270,NA,33270,0,2021-07-29
2021-08-06, "00001c48",8,33270,NA,33270,0,2021-07-29
2021-08-07, "00001c48",10,33108, NA, 33276,0,2021-07-29
2021-08-08, "00001c48" 0, NA, NA, 33270, NA, 2021-07-29
2021-08-09, "00001c48™,1,33270,NA,33270,1,2021-07-29
2021-08-10, "00001c48",6,33270,NA,33270,0,2021-07-29
2021-08-11, "00001c48",5,33270,NA,33270,0,2021-07-29
2021-08-12, "00001c48",6,33270,NA,33270,0,2021-07-29
2021-08-13, "00001c48",4,33270,NA,33270,0,2021-07-29
2021-08-14, "00001c48",4,33270,NA,33270,0,2021-07-29
2021-08-15, "00001c48",3,33560,NA,33270,0,2021-07-29
2021-08-16, "00001c48" 0, NA, NA, 33270, NA, 2021-087-29
2021-08-17, "00001c48",0,NA, NA, 33270, NA, 2021-087-29
2021-08-18, "00001c48" 0, NA, NA, 33270, NA, 2021-087-29
2021-08-19, "00001c48",0,NA, NA, 33270, NA, 2021-087-29
2021-08-20, "00001c48",7,33270,NA, 33270, 4,2021-07-29
2021-08-21, "00001c48",1,33270,NA,33270,0,2021-07-29
2021-08-22, "00001c48" 0, NA, NA, 33270, NA, 2021-87-29
2021-08-23, "00001c48",5,33270,NA,33270,1,2021-07-29
2021-08-24, "00001c48", 0, NA, NA, 33270, NA, 2021-87-29
2021-08-25, "00001c48",0,NA, NA, 33270, NA, 2021-087-29
2021-08-26, "00001c48", 0, NA, NA, 33270, NA, 2021-07-29
2021-08-27, "00001c48",6,33270,NA, 33270, 3,2021-07-29
2021-08-28, "00001c48",9,33270,NA,33270,0,2021-07-29
2021-08-29, "00001c48",0,NA, NA, 33270, NA, 2021-087-29

9.6.2022
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New and old mobility carbon footprint calculator users TAMPERE.

FINLAND

Jul 2021 Oct 2021 Jan 2022 Apr 2022

. Old users . New Users
I%J TAMPERE 5.6.2022
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HLT (2016) Keli
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Transport mode
shares (km /
person / day) in
National
passenger
transport survey
(2016) and
calculator / Keli
research project

9.6.2022
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Data challenges

e There are some errors in the data as the solution
does not always work perfectly.

25,04, AT 12.44 - 12.58

¢ I8
* For GDPR reasons, raw data is discarded after Tampere o
3 days. Thus, researchers and traffic planners
cannot be given accurate but statistical data. s is
. . . Travelled distance 1,8 km
* There is no background information about users. éco
. . . QO wak - -O-,S‘kr_n
* Not enough users to statistically generalize and to e
use in traffic planning? © sone
* Traffic planners are used to utilize different kind P
of data. Crion footerne o5
* The purpose of the trip is not clear from the data.
11 O <

% TAMPERE 9.6.2022 30
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Opportunities

* Unique data that the city has never
had before.

* Time series and comparisons
possible.

* One can combine with other data,
and examine, for example, whether
the mode of travel correlates with the
weather.

9.6.2022 31



Modal share of weekly travel distances TAMPERE.

FINLAND
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To be continued...

* The Keli research project is
investigating whether providing
health information can increase
sustainable mobility.

* A new section will be developed
for the calculator to be published
later to all users.

9.6.2022
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KESTAVA
!“"Q" KAUPUNKI

Keli project (1.1.2022—31.5.2023) -
 Keli is looking for ways to improve  Responsible party: City of
sustainable mobility in everyday Tampere
life with the Tampere.Finland « Other participants: University of
application’s mobility carbon Helsinki, VATT institute for
footprint calculator. economic research, Geniem Oy,

 The aim is to find out whether Kausal Oy

emphasizing health benefits can
generate an increase in physical
activity.

* Funding: Co-financed by the
Finnish Ministry of the Environment
as part of the Sustainable City
programme
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FROM
RESEARCH
TO REALITY.

14-15 June, 2022
Nokia Arena
Tampere, Finland

TAMPERE.
SMART CITY WEEK

% TAMPERE

TAMPERE.
FINLAND

9.6.2022
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Image source: Aleutie/Shutterstock.com
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WHAT IS BUSINESS INTELLIGENCE?

= Business intelligence (Bl) comprises the strategies and technologies used for data
analysis and management of information

ATIAL

g
e
DATA AGGREGATION |NTERNH OF THINGS E
Ez.’

DATABASE ¢ §o DATA AR O VISUALIZATION
cu us11=,m~1<3é SO % & searct GRID &

PREDICTIVE
§ MASHUP
SCIENCERECoNmN e ones Mooenc2 = PARALLELZ SOFTWARE BIG DATA=ggs*

BUSINESS INTELLIGENCE

coLumn-ORENTED. gecomvenoatonMUL TI-DIMENSIONAL
ﬁ@%&%‘ﬁ%‘%@%ﬁéﬁ'ﬂ& ANALVTICSINTEGRATION  Zty oot

E IDENTIFICATION ANONYMIZATION
RISk PUBLIC JSONZ  DATA CLEANSING SECUR Lol g

TY Emé':gi,_mn::ﬁ AGGREGATION DASH BO ARD E 2 DATA ACCESS  TEXT

LGORITHM LOCATION
& & Gm;uw R EXTERNALS SOUREELE SYSTEM § LN ETWORK ¢ A DIS N EE freivs iy
25 g REPOSITORY 3k g N\ COMPLEX REPLICATION E;glg Y'!'rl-éST TAlover 0 o g
2 S S Merapata  DATAMNNG  EVENT Roumag 3
(=] CCMPARATOR W)

Image source: DeymosHR/Shutterstock.com
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REGIONAL TRANSPORT ANALYSIS THROUGH
DATA MINING

= | arge amounts of data are available in the transport sector, but are not used.

[ &
EA

Data mining

Analysis

Image source: buffaloboy/Shutterstock.com
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TRAFFIC FLOW MODEL ,,TRAVIMO*

« TraViMo
Transport

Visualization
Model

» Systematic collection, analysis and
presentation of transport statistics

» Data record structure is not complicated:
 Starting point / ending point
* Time indication
* Means of transport / Mode of transport
» Category of goods or purpose

Megabyte (MB)
Gigabyte (GB
Terabyte (TB)

MB —>1,44 MB Disk
.000 MB - 60 GB per hour - Google self driving prototype car
.000.000 MB - 30 TB data per transatlantic flight - Boeing 777

—>For the years 2010 / 2014 /2017 / 2030 requires TraViMo 1 TB

i m
-
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ANALYSIS AND PREPARATION WITH ,, TABLEAU“ SOFTWARE

(1/2)

« Business Intelligence
Techniques

* Purpose: exploratory data
analysis of large data sets

e Search and identification of
relationships through
visualization

 Author system and reader
system

Tableau

cheInfrastrukbur_\
Datei Daten Arbeitsblatt Dashboard Analyse

21

Screenshot: Desktop Version

Expert tool (authoring system)

Karte Formatieren Server Fenster Hife

‘ WO & il=] abe | 7 T | = =z | [l Zeig e e u
Daten * seken spden (% ) |
(i A__Ausgabe_Tableau (Krit_Inf
7] Extrakt A_Ausgabe_wasser_tab.. Zeilen Cy \
Dimensionen P | T e
# anzshl - = . =
luster: Energie
Pt — Cluster: Clusterspezifische Transportstréme
# Einnen Verkehrstriger im Cluster Energie von 250.076 bis 5.681.825 Tonnen
s Bundesland [ )
Bl & Cluster/GHG Cluster
abe Claster Glterhauptgruppe O @l f
Abe Giterhauptgruppe SUMTonnen bereini.. Q) nicht relevant
# Clusterkrit O chemische Grundstaffe
# Clusternr Q) Elektromotoren, Gener,
Abe EFSUT Markierungen O Elektranik, [
Abc EFSLIZ l"/L—_l ® Energie
Hac Glkerabteilng e O Kraftfatrasugindusiri
4 Jahr Pfad Q Lebensmittel
=4 MarkierungstartZiel p: ~e
Beschrift, -
# Ord Mr Verkehstrager
i Farbe~ [ Verkehrstra @ (i)
i regionaie Zuordnung Gofe  [SUM{Tone,, | 8 Bahn
# Rel_ID ] LKW
Abc Relation O Binnenschiff
i stromtyp Detalgenauigkeit
=4 Tannen (Kopie) ( Relaton | Jahr
e e
=# Typ Verkehrsstrom incl, Bir v
“ »
| I Gilterhauptgrupps
Kennzahlen SUM(Tannen bereinigt) tale)
Cluster_04 Energe - Tonnen 250.076 st
=# Cluster_11 Stahl und Rehre - Torn 2.000000 P o
=# Cluster_L2 waffen und Munition -
¥tz 4.000.000 Benzal, Teere ., Des
2 EF3 5681825 Besandzre Transportal
# Firmen Braurkohle, Braunkohle
# Firmen_A Verkshstrager Chenmische Dingemittel
# Firmen_B I Bahn Cheisthe Grundstoffe
# Firmen_C e i
# Firmen_T [ sinnenschift SUM(Tannen bereinigt)

# Gesamttonnage Custerstrime
# Gesamttonnage der Relation
=# Komekturfaktor

# Tonnen

=# Tonnen bereinick

=# Anzahl cer Datensétze

# Kennzahtverte

[/ ]
Parameter
# TOP W Cluster 11 Stahl

Info zu Tableatekartens v, Febleausoftwars. comimapdata

250,000 5,661,625

kartenoptionen

Mormal A
Lindersbdecking =

O strafen und Autoha—!

Danne Landergrenze
Dilnne Grerzen und v |

# TOP N Cluster 12 Waffen Uberschrift Kehe Datenebene -
# TOP N Cluster 4 Energie Detengrundlage: Verkehrsisistungs statistiven (DESTATS, KBA), BVIWP-ver flecht. 5 2025 el des BBSR vermaechon: —

# TOPN =

# TOPN Cluster W« » w|\ Deckblatt { Karte ¥B { Vstrome J Kreisdia CL { WB_Empfang Versand ) Karte_Strome { Drildown £ Cluster 4 Energie Ystrom " Cluster 4 Energie ¥T 4 Cluster 11 Stahl vatrom £ =

556 Marlkerongen 1 Zelle mal 1 Spalte:

SUM(Tannen bereinigt): 363,735,522

BBSR
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ANALYSIS AND PREPARATION WITH ,, TABLEAU“ SOFTWARE
(2/2)

* intuitive usability

« operable without special IT
knowledge (databases or
statistical software)

« allows filtering, drill-down,
and specific ad hoc
selections by ,normal”
users

Screenshot; Reader Version
Tool for ,normal® users

Tableau Reader - KritischeInfrastruktur_Y¥1_21
Datei Arbeitsblatt Dashboard Fenster Hife

SUM(Tonnen bereinigt)
250.076
2.000.000
4.000.000
5661.825

werkehrstrager

M Bahn
W uow

M Binnenschiff

Titel

Clusterspezifische Transportstréme
im Cluster Energie von 250.076 bis 5 .681.825 Tonnen

=18] x|

Cluster

Q (ale)

O nicht relevant

Q) Chemische Grundstoffe. .
QO Elektromotoren, Gener. ..
O Elektranik,

@® Energie

O Kraftfahrzeugindustrie
O Lebensmittel

O Maschinen

Q) Pharmazedtische Erzeu..,
O sonstige Fahraeuge (Sc. .
Q spezielle Instrumente

O stzhlund Robre

) Waffen und Munition

Verkehrstrager
@ (ale)
Q Bahn
O Lew
O Binnenschiff

Jahr
(alley
2004

Gilterhauptgruppe

(alle) |
Aluminiumoxyd und —hy
BiaukonstrUktionen aus
Benzol, Teere .G, Des
Besondere Transportgl
Braunkohle, Braunkohle
Chenische Dingemittel
Chemische Grundstoffe
Eigengemichte:

Eisen- und Stahlabfale
Eisenerze (susgenomm
Elektrotechnische Erze,
Fahrzesuge

Fieisch, Fische, Flsisch-
Frische Frichte, frische

1EEEEEEEEEREEEERERE

Futtermictel
GenuBmittel und Nahru
Gelranke -
Infa 2u Tableaurkarten: will.tiblelisaftuare. Shemem
SUM(Tonnen bereinigt)
Uberschrift . 250,000 5.681,825
Datenarundlage: Verkehrsieistungsstafistien (DESTATIS, KBAY, BVP-Verflecht 56 2025, eig. des BESR =

W 4 v m [y Deckblatt { Karte B [ Wstrome A Kreisdia_CL £ ¥B_Empfang_Versand

Karte_Strome { Drildown 4 Cluster 4 Energie Vstrom  { Cluster 4 Energie VT {  Cluster 11 StahlVStrom  { Cluster 11 5tahl VT { Cluster 12 Wa =

556 Markerongen 1 Zelle mal 1 Spakke:

SUM{Tonnen bereinigt): 363,735,522
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PASSENGER TRANSPORTATION 2010/2030

sIEIISRIEIESS S S S SS Sss

lraﬂic Zone

Aachen, Stadteregion
Ahrweiler, Landkreis

Aichach-Friedberg, Landkreis

Alb-Donau-Kreis
Altenburger Land, Kreis

Altenkirchen (Westerwald), Landkreis

Altmarkkreis Salzwedel
Altotting, Landkreis
Alzey-Worms, Landkreis

Amberg-Sulzbach, Landkreis

Amberg, Kreisfreie Stadt
Ammerland, Landkreis
Anhalt-Bitterfeld
Ansbach, Kreisfreie Stadt
Ansbach, Landkreis

Aschaffenburg, Kreisfreie Stadt

Aschaffenburg, Landkreis

Augsburg, Kreisfreie Stadt

Augsburg, Landkreis

Aurich, Landkreis

Bad Doberan, Kreis

Bad Diurkheim, Landkreis

Bad Kissingen, Landkreis
T

1 pretant”

]

l

NN OO

ederal State

Baden-Wiirttemberg
Bayern

Berlin

Brandenburg
Bremen

Hamburg

Hessen
Mecklenburg-Vorpommern
Niedersachsen
Nordrhein-Westfalen
Rheinland-Pfalz
Saarland

Sachsen
Sachsen-Anhalt
Schleswig-Holstein
Thiiringen

T

‘Belgien-,
Charléroi ™,

-

Grofler
Osten

“Ostérreich

L fA
-

'
(]

L X _ )

Urban / Noen-Urban
[] Abroad

[#] Léndliche Region (Rual Area)

egion)

[#] Stadtregion (City R

Mode of Transportation

| [#] Air

[#] Bicycle

“|[#] Foot

[#] Motorized Individual Transport
[#] Public Road Transport

Posen
o

GroRpolen

[#] Rail

S :!'rip Purpose

oY

Ty,

. Krakau v’
AL, [- i

i, Stowakei

4 W, e

. "‘_;' [«] Business 2
Commuting |
3 Holiday
[#] Private
{ School
- [#] Shopping e
A, 2 Pt
Tschenstochaus Kigice
“ L
28
{  Kattowitz et ¥ —
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PASSENGER TRANSPORTATION 2010/2030

Year
[]2010
[«] 2030

Schweden

Origin Destination
Abroad Ausland
[] Landliche Region {Rural Area) | |[«] Léndliche Region
[~] Stadtregion (City Region) [«] Stadtregion
Mode of Transport
[] Air
Bicycle
[#] Foot

[«] Motorized Individual Transport
[«#] Public Road Transport

[#] Rail

Irak

Trip Purpose
[#] Business
[#] Commuting
Holiday
Private
School

[«] Shopping

Passenger Transport Velume

| 1 bis 1.258.548.532

Passenger Transport Volume
1
200.000.000
400.000.000
600.000.000
800.000.000
1.029.113.018

Mode of Transport
B Air
M Bicycle
B Foot
[ Motorized Individual Transport
M Public Road Transport

M Rail
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PASSENGER TRANSPORTATION 2010/2030
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PASSENGER TRANSPORTATION 2010/2030
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[ Air
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[ ] Motorized Individual Transport

§ [«#] Public Road Transport b
¥ [ Rail B
L 5 o e '|"' - X
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PASSENGER TRANSPORTATION 2010/2030

L N, 3 e Origin Destination
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FREIGHT TRANSPORT VOLUME 2010
FILTER = 1 TONNE

W 3 v - ' A s

X 3 st

P Rail

< ! Road
fel N ‘é et v 7
SN \ k A ‘| Freight transport vo[lume I ﬁ I 7
AT b"“ | 1 bis 107.160.511

ZX T AFTY b e 1L N
ategory of goods

10 - Agricultural and forestry products

21 - Stone coal

22 - Brown coal =
23 - Oil and gas
31 - Ores L

A
e
0

S EEE S SEEE SIS ]

32 - Fertilizer

33 - Metallic minerals, other mining products
40 - Food and beverage B
50 - Textiles, clothing, leather, leather goods ;
60 - Wood and cork, paper, cardboard, printed matter
71 - Coke

72 - Petroleum products

80 - Chemicals

90 - Other mineral products k
100 - Metals and half-finished products

110 - Machinery and equipment, optical products, clocks
120 - Vehicles

20.000.000
40.000.000
60.000.000

i A { - 2 1 i he . \
L [ : : Lt 4 3 ‘
: Y ; 2 QU RCA : e - o
; XA N SN EAV S
} iy { . . = . N : = 7 “J . B 7\ \ \'
NG, . A\ PO =<7
Tonnes Vg ol (7 ' G I G 2L AN b\
. % AR T T A R W N -
. ) {| —= v, i’ ; A ‘
fs - 7 O \
‘ <3 VAL S N
| | T
AL A
80.000.000 QL JRC 0 L=
>100.000.000 AL

ray / \
Mode of transport
-{Il Inland Waterway
B Rail
M Road

130 - Fumniture, jewelery, musical instruments, sports, game
140 - Secondary raw materials, waste

150 - Mail, parcels L/
160 - Equipment and materials for the carriage of goods ;
170 - Household goods, other non-market goods

180 - Grouped goods

190 - Goods unknown

M=
P

= -t

5 S 2 i e o=
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FREIGHT TRANSPORT VOLUME 2010

FILTER = 1.000 TONNES

;.:III;:I ,‘-T:“___’ L " N P
N A inie
NN e N
ASAA T
Vi SR
‘-“ P e 4@# 5
==
R RSN
IR PO

Tonnes

20.000.000 !k"{{\ -
40.000.000 - "
60.000.000 :ﬂ’}"b
80.000.000 LN

i =
=100.000.000 r.

ray / \
Mode of transport
-{Il Inland Waterway
B Rail
M Road

1 ‘ \!";..‘ 4 %@'

[~

A = __.:_;}".q _Hq = £
A7 NTBR A~y RTINS
@ﬁg

AR iy
{ e e
,.U "/I
&
\

Mode of transport

[#] Inland Waterway
| [7] Rail

g Road

1 ]

‘| Freight transport volume
P 1.000 bis 107.160.511

ZX T AFTY o —

IS EESESSEEE SIS ]

21-
22 -
23-
31-
37-
33-
40-

71-
72-
80 -
90 -
100
110
120
130
140
150
160
170
180
190

ategory of goods
10 - Agricultural and forestry products

Stone coal

Brown coal

Qil and gas

Qres

Fertilizer

Metallic minerals, other mining products
Food and beverage

50 - Textiles, clothing, leather, leather goods
60 - Wood and cork, paper, cardboard, printed matter

Coke

Petroleum products
Chemicals

Other mineral products

- Metals and half-finished products

- Machinery and equipment, optical products, clocks

- Vehicles

- Fumniture, jewelery, musical instruments, sports, game
- Secondary raw materials, waste

- Mail, parcels

- Equipment and materials for the carriage of goods

- Household goods, other non-market goods

- Grouped goods

- Goods unknown

T

) F o L i i ot s
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FREIGHT TRANSPORT VOLUME 2010
FILTER= 1.000.000 TONNES

| ..:-\ ‘\‘.
nupon b Y

N\ PR f
Amstqr@i‘é B{g’g“ ) 44!; ¢

Mook A (=R T
SR LY

A

indan. . =) ~ oA A Sarot R v
oS RN TR
NN D
- &9

P~

eHavre
Tonnes

1
20.000.000
40.000.000
60.000.000
80.000.000
=100.000.000
Mode of transport
-{Il Inland Waterway .
M Rail L
M Road krEICh"'-,_I

: " !

- / = Wi
1 A :\ .'. (
Danzig o s Lr A
T i
Mode of transport
[#] Inland Waterway
: 1| |[~] Rail
-.IfB)'qu' frcz ] ik Pl i Road
: - rh_':m'-. s
‘| Freight transport volume e
s P 1.000.000 bis 107.160.511
F ] P |
ory of goods ff
[#] 10 - Agricultural and forestry products
(] Stone coal
11 [¥]22 - Brown coal
[]23 - Qil and gas
[#] 31 - Ores L3
[#] 32 - Fertilizer
[#] 33 - Metallic minerals, other mining products
[#] 40 - Food and beverage
: Z - Textiles, clothing, leather, leather goods
1[#] 60 - Wood and cork, paper, cardbeard, printed matter
- Coke
- Petroleum products
[#] 80 - Chemicals
[#] 90 - Other mineral products ki
] - Metals and half-finished products
] - Machinery and equipment, optical products, clocks
] - Vehicles
[«] - Fumniture, jewelery, musical instruments, sports, game I
[~] - Secondary raw materials, waste '
1[#] 150 - Mail, parcels LA
[#] 160 - Equipment and materials for the carriage of goods 4
] - Household goods, other non-market goods :
] - Grouped goods A
1[#] - Goods unknown
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EXAMPLE BLACK COAL IN GERMANY 1993-2010
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AND WHAT NOW? - WHAT WILL CHANGE? -

WHAT IS THE RELEVANCE FOR THE FUTURE BBSR

Image source: atk work/Shutterstock.com
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THANK YOU VERY MUCH FOR YOUR ATTENTION!

= Contact:
Dr. Bernd Buthe
Federal Institute for Research on Building, Urban Affairs and Spatial Development (BBSR)
within the Federal Office for Building and Regional Planning (BBR)
RS 5 — Digital Cities, Risk Prevention and Transportation
Deichmanns Aue 31-37
53179 Bonn
Germany
Phone: +49 228 99401 -2332
bernd.buthe@bbr.bund.de
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Munich's challenges in terms of growth and inanan P

Mobilitatsreferat

mobility

« 1,47 Mio inhabitants (2019) - 1.85 Mio. inhabitants (2040)
« 612.000 cars (2009) - 740.000 cars (2020)

« German traffic jam capital since 2019
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Mobility Strategy 2035

,2Mobility Strategy 2035" resolution
of Munich’s city council on 23 June
2021

Munich wants to be climate-neutral
from 2035 and to archieve the
mobility transformation

Improving liveability

Landeshauptstadt
MUnchen

MUNCHEN
UNTERWEGS



Mobility Strategy 2035

PMT Passenger
10%

2017

PMT
20%

2025

Landeshauptstadt
MUnchen

Mobilitatsreferat

Walking and Bicycle

Public Transport

Shared
Mobility

IV UNTerweas



Landeshauptstadt
’ MUunchen

Mobilitatsreferat

Mobility Data Strategy

* Development of a mobility data strategy for a continuous evaluation of the target indicators of
the "Mobility Strategy 2035"

Traffic : Qs Space : - Road
Modal Split Accessibility distribution Liveability

Sensors, mobile Data of mobility
service providers

Statistcs, GIS

MUNCHEN
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Landeshauptstadt
’ MUunchen

Mobilitatsreferat

Mobility Management in Munich

19 different thematic strategies to reach the goals of Munich’s Mobility Strategy 2035

das

“soft” measures like information, communication, education and organising services to

by
. motivational at appropriate time
* Major can serve as
« Goal of through mobility management measures

[« MUNCHEN
8 MY UNTERWEGS



Landeshauptstadt

Life-cycle and event-driven Mobility " Mobiltatsreferat
Management approach

Life-cycle oriented approach Mobility event-driven approach

MUNCHEN
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Mobility Management in Munich Vi oo

Mobilitatsreferat

MY

Target Groups
Mobility Management Munich

New districts
Children Migrants and districts

. New : Senior
and Families » and with .
Citizens : Citizens
Teenagers Refugees infrastructure
change

Education, Consulting, Information, Motivation, Marketing

Evaluation of all 18 measures (2022 — 2025)

«J MUNCHEN
10 "l UNTERWEGS




Mobility Management Measures ) Lendeshauptstack

: Mobilitatsreferat
Kindergarten

Exercice programme Bambini

Primary school

—
I
Aktiv fiir den aschutz:
Fit in die Schule, fit fir die Zukunft!
R gu— %08
-
9 e
A
Web page for a safe trip to school Safe trip to school ,,Bus with feet” Competition ,,Fit to school — Fit for the Training for cycling exam
future”

MUNCHEN
M& UNTERWEGS




Mobility Management Measures Landeshauptstat

Mobilitatsreferat
Secundary schools

< l‘_,-lr ‘_" : . .
Trial offer ,Go Family!“ Traveling with a Workshop ,,Cycling with children” Movement game , kreuz & quer” Parent letter with mobility information
baby

MUNCHEN
M\?} UNTERWEGS




Mobility Management Measures Landeshauptstat

: : , B Mobilitatsreferat
Direct und Dialogue Marketing v

Miinchen entdecken

n TH
Unterwegs in [ I (1
meiner Stadt 4| i WES
A
Al

|
Ty

New citizens, household movers, residents of new districts and districts with infrastructure change, senior citizens

Cycling tours for new  Competition ,City Mobility exhibition for
citizens | ~ cycling” children and youths

=
&

MUNCHEN
M& UNTERWEGS




Landeshauptstadt
’ MUunchen

Mobilitatsreferat

Methodological approach of Munich's
Mobility Management Evaluation

Specific evaluation method for each of the 18 measures

Questionnaire, expert interviews, mobility knowledge quiz, quantitative data and statistics

* 10 of 18 measures address children (parents)
- frequently mailed parent letter as medium with high range

« Parent letter with QR code to survey on mobility management
measures - longitudinal study

* Plan to address 70.000 parents (response rate 5-10%)

M MUNCHEN

14 UNTERWEGS



Challenging factors of Munich's Mobility inchon "
Management Evaluation

. of the 18 measures: target groups (children vs. adults), medium (workshops vs.
postal information vs. gamification), content (education vs. trial offers), (...)

. of data
* Goal of through mobility management measures
- difficult to prove
- Focus on evaluating and of the measures

«J MUNCHEN
15 "l UNTERWEGS



Goals of Munich‘s Mobility Management kjﬁﬁ;@éﬁ:ﬁ’jﬁi
Evaluation

How are the particular measures perceived and assesed by the target groups?

What are appropriate factors for measuring the succes of a measure?
Which measures are particularly effective and cost-efficient?

What effects do the particular measures have on mobility behaviour?

e e Res
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Thank you!

Contact:

Email: stefan.synek@muenchen.de
City of Munich

Department of Mobility

Mobility Management and Marketing

muenchenunterwegs.de

000
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Mobilitatsreferat



